Introduction
Since early 1979, the RTNS-II facility at Lawrence Livermore National Laboratory has operated one of two identical accelerator-based 14-MeV neutron sources for fusion materials damage studies. At present, the RTNS-II facility is jointly supported and utilized by Japan (Monbusho) and the U.S. (DOE) . Detailed N eutron production obviously depends on the performance of the tritium targets. In this paper we will discuss the performance of a large subset of tritium targets used at RTNS-II for the production of 14-MeV neutrons. MBq. In addition, preliminary measurements have shown the titanium tritide is near the stoichiometric value TiT2.5 A more thorough discussion on preparation of the titanium-tritide layer is given in Refs. 6 and 7.
For completeness, a diagram of the complete rotating target assembly is shown in Fig. 2 . The rotating assembly utilizes an air-levitated, differentially pumped vacuum seal and is driven by an air turbine. The target is oscillated, as indicated, to utilize the complete titanium tritide layer.
Target Performance
The neutron production from targets is measured using conventional ion chambers and proton recoil counters. Data are recorded by a small on-line computer. In addition to providing neutron production data, this also provides the time-history of the irradiation for dosimetry purposes. Standard beam integration techniques are used to measure the total number of incident deuterons. Figure 3 shows total neutron production vs total incident deuterons for representative 23-and 50-cm targets. Also shown in Fig. 3 are fitted values from a non-linear least squares fit to the data. The fit is to the equation From this we observe that at x = 0, (dy/dx)x=o gives the initial yield of the target (n/d+). On a semi-log plot, the d+-Beam Figure 2 . A schematic drawing of the rotating target assembly. The shaded parts rotate at % 4000 rpm during operation. slope gives an indication of the tritium depletion rate of the target. This illustrates more clearly differences in neutron production rate. These are shown in Fig. 4 for the same targets as given in Fig. 3 . Also shown in Fig. 4 are the results for a target which was inadvertently exposed to air after partial usage. This exhibits a very large depletion rate of tritium.
Total incident deuterons (1023 d+) Figure 4 . Neutron production rates vs number of incident deuterons for the same targets as shown in Fig.  3 . Also included is the neutron production rate for a target with a high depletion rate (see text). These curves are generated using the A1 and A2 values determined by the fitting procedure. The arrows indicate the total number of deuterons incident on each target. the average deviation shown in parentheses. It does not include all targets used at RTNS-II but only those with total number of incident deuterons > 2.7 x 1022. In addition, for some of the first targets used, the data collection system was not in complete operation. Also given in Table 1 are "best" and "worst" values for A2 and (dy/dx)x=o.
The difference in the average values for A1 and A2 for 23-and 50-cm targets is due in large part, but not totally, to the difference in surface area of the titanium tritide. Table 1 also gives the average total incident number of deuterons for each size target.
The range of a 360-keV deuteron in the titanium tritide layer is % 2 lim as compared to the 10-m thickness. The depth-profiling measurements5 show an expected large depletion of tritium in the deuteron range. However, there is much less depletion beyond the deuteron range. This is illustrated in Fig. 5 . Figure 5a shows the tritium depth profile for a virtually unused portion of a RTNS-II target. This exhibits a characteristic flat top distribution. In Fig. 5b , the tritium distribution is given for a used portion of a target and shows the large depletion 
